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0 A method for the conipletion or work-over of a well comprises the step of using a soUds-free, non-aqueous 
well-bore fluid comprising a halogenated organic compound as a completion or work-over fluid. The fluid has* a 
specific gravity in the range 0.9 to 2.3. 

Prefen-ed halogenated organic compounds are brominated aromatic ethers, diphenyls, aliphatic hydrocar^ 
bons, benzene and alkyi benzenes. 

The halogenated organic compound may be dissolved in an organic solvent The relative proportions may 
be chosen to provide a weil-bore fluid having a desired specific gravity. 

The fluids are non-corrosh/e, thermally stable and non-damaging to formations. 
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WELL BORE FLUID 

This invention relates to a a method for the completi n or work-over of a well using a solids-free, non- 
aqueous well-twre fluid of* variable high specific gravity which can be used during or after drilling to 
complete and/or treat a production or injection well. 

The fluids are useful as completion fluids or woric-over fluids, jointfy tenmed well-bore fluids, where high 
6 stability, low corrosion and absence of solidification are desired. 

The term "solids-free" is applied to the basic well-bore fluid having the desired specific gravity. This 
term is understood in the art to mean that no solid weighting agent is employed. In certain cases, however, 
solid additives may be added to the well-bore fluid for specific purposes. 

Examples of well-bore fluids include driIMn fluids, firacturing fluids, perforating fluids, gravel packing 
.70 fluids and packer fluids. 

After an oil or gas well has been drilled, the casing is perforated to provide access through the casing 
to the earth fomiation containing the hydrocariDons to be recovered. This can be done by exploding shaped 
charges of various types in the casing or by mechanical punch-type casing periorators. In any event upon 
perforating the casing, the interior of the well is subjected to the earth formation pressure and requires a 
T5 counter balanced hydrostatic pressure of fluid in the well to prevent loss of control of the well. In practice, 
the hydrostatic pressure in the well is usually maintained somewhat higher than that of the earth formation, 
and some of the fluid in the well often flows through the perforations into the earth formation. 

In such instance, it Is undesirable to employ drilling muds as the well-bore fluid. The muds, with their 
solki constituents, tend to plug perforations and, if they enter the earth fonmation, they can interfere with the 
so proper recovery of the desired hydrocariDon from the reservoir, particularly in sandy formations. In order to 
avoid such problems, it Is common to use a solids-free completion fluid which is maintained in the well to 
balance tiie pressure exerted by the earth formation. 

Anotiier use for such a fluid. In tiiis context termed "packer fluid", is to exert a hydrostatic head on an 
annular packer to ensure tiiat the produced oil or gas only issues from the tubing in the well under tiie 
25 control of the well operator. In practice, the packer is placed In the annular space between tiie casing and 
tubing, fluid tight so that the formation products such as gas or oil, are prevented from escaping from the 
well except through the tubing. Tills annular space aix>ve the packer is tiien filled witii a packer fluid to 
maintain a hydrostatic pressure on the up-bore or top side of the packer which is about the same, or 
pertiaps slightiy greater, tiian the pressure of tiie producing formation. By employing such a fluid the 
30 formation products produce the same, or slightiy less, pressure on tiie ottter side or down-bore side of the 
packer as the added fluid does on the opposite side of the packer. Thus, the removal of any substantial 
differ^itial pressure across the packer minimises any tendency for tiie fonnation products to bleed or leak 
around the packer. 

In order for a well-bore flukl to be useful in these and ottier applications, the fluid must have sufficient 

35 specific gravity to exert the required hydro^c pressure, and. preferably,its specific gravity should be 
capable of being varied to exert the desired amount of hydrostatic pressure to balance tiie pressure exerted 
by the earth formation. The hydrostatic pressure of tifie fluid Is based upon the height of the column of fluid 
in tiie well and its specific gravity. Since the well depth, and consequentiy the height of the column of fluid 
in tiie well is fixed, the only remaining variable, namely, tiie specific gravity of the fluid, should be capable 

40 of being varied to meet the needs of the hydrostatic pressure required downhole. 

This is currentiy achieved by one of two means. Frequently, dense particulate materials such as barytas 
or calcium carbonate are suspended in a canrier fluid. A major disadvantage of this method is the migration 
of these solids into tiie pay-zone leading to an impairment in hydrocartwn recovery. To alleviate this 
problem, dense, solids-fi^ee. brine solutions of various formulations have been proposed. 

4S Well-bore fluids should be noncorrosive to the ferrous metal tubing and pipes which tiiey contact for 
prolonged periods. Once a producing well is established and pipe, packer and completion fluid have been 
Installed, replacement of any part of tiie pipe string, because of corrosion by the completion fluki. amounts 
to a major undertaking, requiring shut down of the well and a costiy and extended period for removal and 
replacement of the pipe string. In addition, if the corrosion is severe and rapid, loss of control of tiie well 

so due to pipe rupture Is a serious possibility. 

Well-bore fluids can be (1) water based. e.g. brines. (2) invert emulsions or (3) oil based systems. 
Water t)ased systems are fr quentiy employed, particularly dear brines, but they suffer from -the 
disadvantages that tiiey are sometimes toxic (and th refore require special handling procedures), comDsiv 
(and require the use of well liners and/or conroston inhibitors), and can recrystallise and show incom- 
patability witti reservoir fluids. 
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Th y are also subject to foaming problems and are hygroscopic. Absorption f water leads to I ^ of 
specific gravity and further control problems. Yet another disadvantage is their tendency to attack 
lastom ric seals In w ll-bore quipment. _._ ^ ^ i_ 

Invert emulsion fluids can be weighted with acid soluble materials such as calcium carbonate and show 
5 little reaction with reservoir clays. The surfactants used to g nerate the invert emulsion, can. however, 
damage payzone formations by wettability changes. ^ ^ ^ u ..^ 

Damage to the formation is a particularly acute problem in many wells. This can be caused by solids 
Invasion from solid particles in the well-bore fluid, such as barytas or clay, or fluid invasion by the fluid 
itself. This can give rise to dispersion and migration of reservoir days, emulsion blocking and scale 

10 precipitation. . ^ « • 

Clean crude oil is naturally the least damaging completion fluid to be placed across an oll-beanng 
formation. However, its use has been seriously limited due to the difficulty in suspending weighting agents 
In rt and. even if this is overcome, the latter can give rise to problems outiined above. 

To overcome ttiese problems we have now devised a novel method for the completion or woric-over of 
IS a well and a novel well-bore fluid. ^ , 

Thus according to one aspect of the present invention there is provided a mettwd for the completion or 
work-over of a well which method comprises tiw step of using a solids-free, non-aqueous well-bore fluid 
comprising a halogenated organic compound as a completion or wori<-over fluid, the fluid having a specific 
gravity in the range 0.9 to 2.3, preferably 1 .5 to 2.2. 
20 The fluid preferably has a Pensky Martens flash point of at least 66"C. 

The fluid may consist essentially of tiie halogenated organic compound itself. e.g. a chlorinated or 
brominated vegetable oil. etiier, or hydrocartwn. . . ,^ 

Alternatively, the halogenated organic compound may be d!ssoh/ed in an organic solvent The relative 
proportions may be chosen to provide a well-bore fluid having a desired specific gravity. 
25 The solvent may be another halogenated organic compound of lower specific gravity than ttie first 

Preferably, however, tiie solvent Is a hydrocarbon solvent such as crude oil. kerosine. diesel oil or a low 

toxicity drilling oil. ... m 

Preferably tiie halogenated organic compound is a bromlnated organic compound. 
• Suitable brominated compounds include brominated aromatic ethers, diphenyls, aliphatic hydrocarbons, 
30 benzene and alkyi benzenes. u : 

In tiie case of alkyI aromatic compounds it is preferred that the bromine substituents should be in tiie 
aromatic nucleus only and not in the alkyI side chain. The prefen-ed brominated alkyI benzenes are 
brominated ettiyl benzene and cumene. ^ . ^ 

Mixtures of isomers and compounds of differing degrees of bromination resulting from brominahon 

35 reactions are suitable. 

According to another aspect of the present invention ttiere is provided a solids-free, non-aqueous well- 
bore fluid comprising a halogenated organic compound dissolved in a hydrocartxin solvent, the fluid having 
a specific gravity in tiie range 0.9 to 2.3. preferably 1.5 to 22. 

The fluid preferably has a Pen'sky Martens flash point of at least 66»C. 
40 Suitable halogenated organic compounds and hydrocariaon solvents are as hereinbefore described. 

Ruids used in accordance with the present invention are, in general, non-conroslve, thermally stable and 
non-damaging to formations. 

If desired, however, such properties can be modified or enhanced by the use of conventional additives. 
For example, ttie viscosity may be increased by the addition of viscosifiers such as polyisobutene and 
45 polymers and copolymers of acrylic and mettiacrylic acids and esters. Thermal stability may be improved 
by tiie addition of antioxidants such as secondary aromatic amines and hindered alkyl phenols. 

Additional properties may be conferred for specific purposes, again by tiie use of conventional 
additives. For example, fracturing fluids require tfie use of gelling agents such as soaps. In certain 
fomiations It may be ncessary to use bridging and fluid loss additives such as sized salt or calcium 

50 ^^^^^®*^.^^ ^^^^ solidification temperatures. In many cases, temperatures at the well head at the 
earth surface are such that many fluids in tiie prior art would be subject to freezing or recrystallisation In 
well operations unless special precautions were taken. Since the freezing or recrystallisation temperatures 
of such fluids may well be above ttie freezing temperature of water, and In some cases, may be as high as 

55 io»C or IS'^C, extensiv precautions must normally be employed to prevent these fluid? from freezing. 
These include ttie heating of st rage and transport containers for these fluids and tti maintenance of 
heating jackets around ttie well lines used to carry the fluid into and out of tiie wall. Such special handling 
involves considerable operating problems and expense. 
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Since the fluids are essentially non^ueous, there is no problem with the swelling of clay-containing 
structures nor wRh seal formation. In addition, res rvotr compatat)illty is improved. 

The invention is illustrated with reference to the following Exampl s 1 to 7 and Rgures 1 to 3 of the 
accompanying drawings. 

5 Rgure 1 ts a graph showing the relationship between the S.G. of a fluid and the concentration of a 

denslfying agent in a solvent 

Rgures 2 and 3 are figures showing how the permeabiRty of a core is affected by treatment 
according to the present invention. 

In Examples 1-4, the test fluid according to the Invention was that identified by the designation NODO 
TO 1, which is the name for a series of fluids of differing specific gravities prepared by dissolving differing 
quantities of a pentabromo diphenyl ether, sold under the Trade Mark DE-71 by Great Lakes Chemical 
Corporation, in .a low toxicity drilling oil, sold by BP Chemicals Ltd under the Trade Name BP 8313, 
according to the relationship shown graphically in the accompanying Figure 1. 

The proportions can be chosen to give blends of specific gravity ranging from less than 1 to greater 
T5 than 2. 

BP 8313 has the following properties. 
S.G. at 15»C 0.785 
Distillation Range (**C) 
IBPt 195 
20 50% 222 
FBPt 255 

Flash Pt (P-Martens "C) 72 
Aniline Point ("C) 78 
Pour Point ("C) -40 
2$ Colour (ASTM D1500) below 0.5. 
Surface Tension (dynes^cm) 27.0 
Viscosity (cSt) O^'C 3.63 
20»C 2.38 
40"C1.67 
/so eO^'C 1.27 
80 *C 1.00 
lOO^'C 0.83 
Sulphur (% mass) 0.01 
Aromatics (% mass) 2 



Example 1 

Example 1 illustrates the low conrosivlty of NODO 1. 
40 The lasts were carried out at 65 * 70*0 for 165 hours on 4140 steel and carbon steel coupons in 
laboratory glassware using 350 ml of NODO 1 and 500 ml of an est^Iished completion fluid based on 
2nBr2/CaBr2 brine. NODO 1 had an SG of 1.91 and the brine of 2.31. 

Results set out in the following Table 1 were obtained. 

45. 



50 



55 
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TABLE 1 



5 


Fluid 


Coupon 
Material 


Coupon 


Mass Before 
Test/g 


Mass After 
Test/g 


% 

Loss 


Visual 
Assessment 


TO 


NODO 1 


4140 


A 
B 

C 


6.9297 
5.7508 
11.6312 


6.9294 
5.7502 

11.6304 


0.004 
0.010 

0.007 





75 


Carbon 
Steel 


1 
2 
7 


6.9236 
5.5126 
6.2575 


6.9223 
5.5124 
6.2571 


0.019 
0.004 
0.006 






ZnBr2/ 

CaBr2 

Brine 


4140 


D 
E 
P 


^^.0464 
9.1327 
7.6159 


7.0220 
9.1137 
7.6006 


0.346 
0.208 
0.201 


P, CC 
FP, CC 
CC 


20 

1 


Carbon 
Steel 


3 
8 
9 


6.3051 
6.2622 
6.9093 

1 


6.2981 
6.2487 
6.9001 


0.111 
0.216 
0.133 

1 


FP 
FP 
FP 

1 



P • Pitting 
FP = Fine pitting 
CC » Crevice corrosion 



The above results indicate that the experimental completion fluid (NODO 1> is not as corrosive as the 
established completion fluid (ZnBraiCaBra). 



35 Bcample 2 

Example 2 iliustratas the low level of attack on elastonners by NODO 1. which, in this example, had an 
SGof 1.7. 

The perfbnmance of two elastomers exposed to NODO 1 and two comparative media wens examined. 
Table 2 shows the initial physical properties of the elastomers used. NBR 689/4 was a conventional nitrile 
mbber (ex BP Chemicals Ltd) which had a high (41%) acrylonrtrile content with a high (100 pph) loading of 
SRF cartoon black and was vulcanised by a sulphur-donor cure system. Vtton GF was a fluorocartx)n 
elastomer obtained from James Walker and Co. Ltd, which was a peroxide cured terpolymer of vinylidene 
fluoride, hexafluoroproylene and tetrafluoroet|9yiene. Both elastomers showed similar tensile strength data 
but differed in their modulii and consequent elongation. The nitrile rubber was compounded to possess 
^ good resistance to oil, whereas the Viton QF had more general chemical resistance. 

The comparative media were a ZnBryCaBrs brine of 86 1.7 and a ZnBryCaBra brine of SG 2.3. 

The change in physical properties of the elastomers was measured after exposure to test fluid media 
for 28 days at 80*^0 and are reported as percentage property retention data in Table 3. 

Comparison of the data of NODO 1 with the ZnBr0^CaBr2 brine of SG 1.7 shows that in NODO 1 there 
^ was an improvement in the retention of mechanical properties of the nitrile rubber. 

The ZnBra/CaBr2 brine of SG 1.7 was apparently less aggressive than a similar type brine of SG 2.3. 
Considerable stiffening of the nitrile rubber was evident in the 1.7 brine txjt this elastomer became so brittte 
in the 2.3 brine that It broke too eariy to allow a modulus measurement The difference in behaviour 
between these brines is thought to be due to the fact that the 1.7 brine was of lower gravity than the 2.3 
^ and hence the amount of zinc bromide (thought to be responsible for deleterious action towards nitrile 
rubber) in ihe former would be less tiian in the latter. 
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TABLE 2 

Original Properties for ElastCTners used to Test Performance 



Elastomer 


Density 


T. Str. 


Eb 


Ifodulus 


(MPa) 


Hardness 




g/cm3 


MPa 


% 


50% 


lOOZ 


Shore A 


MBR 689/A 


1.285 


17.5 


301 


3.34 


6.76 


80 


Vlton 6F 


1.848 


17.0 


152 


6.07 


11.40 


91 



TeStr « Tensile strength 
Eb « Elongation at break 
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Example 3 

5 

Example 3 illustrates the high thermal stabilit/ of NODO 1. 
A sample of NODO 1 was held at 176*^0 (350«F) for 64 hours. 

No change In SG or viscosity was noted thus indicating ^at the product was stable at elevated 
temperature. 

10 

TABLE 4 



Temperature 


Test Period 
/hours 


Initial Properties 


Final Properties 


SG 


Viscosity/ cP 


SG 


Viscosity/ 

CP 


350 176 


64 


1.909 


388.7 


1.908 


388.7 



2Q 

SG measured at 25^0 
Viscosity measured at 20**C 

25 The pentabromo diphenyl ether Itself is relatively unstable, decomposing at temperatures between 
220«C and 320''C. 



Example 4 

30 

This example illustrates the non-damaging effect of NODO 1 on water sensitive stmctures and the 
damage done by a completion brine. Both fluids were of SG 1 .8. 

Two sample plugs were taken from a sandstone core containing about 10% by weight of swelling clays, 
mainly kaolinHe (77-81% of the clay fraction), and smectite (18-23%). 
35 The rock matrix was poorty cemented and the pore system was well developed. 

Overall, from petrological data it was predicted that the rock might be Uable to significant formation 
damage from aqueous fluids, as a result of swelling and dispersion of smectite and the mobilisation of 
kaoRnite particles. As the rock was infenred to be pooriy consolidated, complete matrix disaggregation .w^ 
envisaged to be a problem if the rock contacted incompatible water-based fluids. Thus, the chosen material 
40 was considered to be particularly sensitive to formation damage. 

The core-fluid interaction teste were canied out at simulated reservoir conditions i.e. a confining 
pressure of 4800 psi, pore pressure 2741 psi and a temperature of 64*C. The preserved plugs were flushed 
initially with kerosine t6 displace the crude oil. Their permabllities to kerosine were then established at 
steady-state conditions in forward and reverse flow directions. Oil based completion fluid or the conven- 
45 tional completion brine was tiien injected at a flow rate of 5ml min^ and at a pressure differential of 9.97 
psi in~f for the water based completion fluid (20 pore volumes), and at 18.49 psi in*^ for the oil based 
completion fluid. (14 pore volumes). The core permeability to kerosine was re-measured after the 
treatmente. In forward and reverse fkiw directions. 

50 

(i) Water based completion brine 

The first plug had an initial permeability to kerosine of 160 md. at a pressure differential across tiie 
sample of 2.7 psi \n'\ The pressure differential was kept low tiiroughout the test to avoid mechanical 
^ damage to the rock and/or fines movement, as a result of high fluid seepage forces. After introducing 20 
pore volum s of tiie conventional, water based ZnBra^CaBr2 completion brine (conresponding to fluid flux of 
18^ mUan^ of rock face) into th sample, tiie core's perm ability to kerosine declined to 57.8 md in 
r verse flow, and 30.7 nruJ in forward flow. The k rosine flow rate was maintained at 9^ ml mln~^ wttifi an 
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average pressur drfferential of 11.52 psi in~^ across the core, after rnjectfon of the teat fluid. This 
represented at 72% reduction In th plug's pemneabilrty as a resuft of the brine treatment. The reason for 
the discrepancy in the. measur ments with flow dir ction is not imm diatety apparent these differences 
were not observed prior to injection of the test fluid. No fines were eluted from the core. 
It is likely that this penmeability damage resulted from swelling of the pore-lining clays. 



(ii) NODO 1 

The second plug had an initial average penmeability to kerosine of 35 md at a pressure differential of 
12.4 psi in''^ Its penmeability increased gradually with increasing kerosine throughput This trend was 
attributed to removal of residual crude oil from the rock matrix. 

13.8 pore volumes of the NODO 1 oil based completion fluid, i.e. a fluid flux of 15.4 ml/cm^ of rock 
face, were injected through the core. The plug's permeability to kerosine at steady-state conditions 
increased to about 46 md after the treatment. As for the water based completion brine treatment, the plug 
permeability varied slightly after the treatment depending upon fluid flow direction. In reverse flow the 
permeability was 46 md; in forward flow it was 42 md. The reason for this discrepancy is not dear at 
present No fines were detected during the experiment. 

The results of these tests are shown graphically in Rgures 2 and 3 of the accompanying drawings 
wherein Figure 2 shows how the permeability of the core' is affected by the flow of completion brine and 
Figure 3 by the flow of NODO 1. 

The ZnBryOaBrz aqueous completion brine caused a substantia) decrease in the penmeability of the 
reservoir material to kerosine. In contrast NOOO 1 caused no damage to the core and actually slightly 
improved its permeability to kerosine. 



Example 5 

Bromine (179.8g, 58.0ml, 4.5 equivalents. 1.125 mole) was added dropwise over 1.5 hours to a stirred 
suspension of ethyibenzene (26.50g, 0.25 mole), iron powder (2.60g) and carbon tetrachloride (50ml) at 8 - 
lO'^C under nitrogen. After the addition was complete the mixture was stirred at 25-30*'C for 1 hour and 
then slowly treated (with cooling and stining) with aqueous sodium metabisulphite (0.63molar. 30ml), The 
organic layer was separated and washed with further aqueous metabisulphite (2 x 30ml). aqueous sodium 
cartsonate (0.70 molar. 30ml) and water (2 x 50ml). The organic extract was then dried (MgS04) and 
evaporated giving the brominated product as a nrK»bne light yellow oil (89^. 77%). 

The products were analysed for specific gravity, and bromine content by X-ray fluorescence and by 60 
MHz^H nuclear magnetic resonance. By calculating the ratio of aliphatic to aromatic protons via NMR 
integration a measure of the products* bromine content could be obtained. These values were in good 
agreement with the analytical figures. Results are set out in the following Table 5. 



Example 6 

The general procedure of Example 5 was repeated at ambient temperature (10 - IG^'C) and using less 
solvent (25ml). 

Results are set out in the following Table 5. 



Example 7 

The genera) procedure of Example 5 was repeated using a cumene feedstock. Detailed experimental 
conditk)ns and nasults are set out in the following Table 5. 
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Ethyibenzene 

In i30th Examples 5 and 6 mobile liquid products of high density were obtained. 

NMR studies and ^^C) indicated the presence to two major isomers in Example 6. viz 



10 



IS 




and 




69 mole % 
total 



plus 3 further components. 



20 



30 





32 mole % 
total 



Gas chromatography and mass spectral analysis indicated the following pattern of brominated products. 




n 
3 
4 
5 



mol % 
65 
28 
6 



There was no evidence of side chain bromination. 



^ Cumene 

A mobile liquid of high density was again obtained in Example 7. NMR studies (^H and indicated 
the following composition: 



50 



Br. 



Br 

75% 



Bir ^ Br 

Br I ^Br 
Br 

7% 



GC/MS showed the following brominated products 
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For 




n 


m le % 


3- 


73 


4 


21 


5 


5 



Again, there was no evidence of side-chain bromination from NMR or QC/MS 
10 The products of Examples 5 - 7 are suitable for use as well bore fluids, either neat or in diluted form to 
give a fluid with any desired density between that of the diluent itself and the brominated product as the 
results in the following Table.6 show. 
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TABLE 6 







Viscosity cP 






S.6. 


20 
















Sample 


- 20*C 


-10 


0**C 


40 


Room 


25 












Temp 


30 


Brominated ethylbenzene 


Solid 


333. 


TFTH 


13 


2.21 




Eacample 6 














Brominated cumene 


360835 


16790 


2732 


39 


2.11 




Example 7 












35 


lOZ JP5/90Z brominated 














ethylbenzene 


Solid 


150 


TFTM 


6 


1.88 




lOZ JP5/90Z brominated 












40 


cumene 


1455 


322 


TFTH 


11 


1.82 



TFTM » too fast to measure 



JP 5 is an odourless keroslne solvent typically boiling in the range 190"C - 255"C. S.Q. 0.785 and 
Pensky Martens flash point 72<*C. 
^ The brominated cumene product was found to be a ICquid across a wide temperature range (-20* to 
40°C), both neat and in 10% solution. Although the brominated ethylbenzene and Its 10% solution were 
solid at -20*C, this is a very severe test and pumpable fluids were obtained above -10*C. 
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Claims 

1. A method for the completion or work-over of a well characterised by the step of using a solids-free, 
noft-aqu'ous, we))-bore fluid comprising a halogenated organic compound as' a completion or work-ov r 
fluid, the fluid having a specific gravity in the range 0.9 to 2.3. 

2. A method according to claim 1 wherein the fluid has a specific gravity in the range 1.5 to 22. 

3. A method according to either of the preceding claims wherein the fluid has a Pensky Martens flash 
point of at least ee^'C. 

4. A method according to any of the preceding claims wherein the halogenated organic compound is 
dissolved in an organic solvent. 

5. A method according to claim 4 wherein the solvent is a hydrocart>on solvent 

6. A method according to claim 5 wherein the hydrocarbon solvent is crude oil, kerosine. diesel oil or a 
low toxicity drilling oil. 

7. A method according to any of the preceding claims wherein the halogenated organic compound is a 
brominated organic compound. 

6. A method according to claim 7 wherein the brominated organic compound is a brominated aromatic 
ether. 

9. A method according to claim 8 wherein the brominated aromatic ether is a brominated diphenyl 
ether. 

10. A method according to claim 7 wherein the brominated organic compound is a brominated aliphatic 
hydrocarbon. 

11. A method according to claim 7 wherein the t>rominated organic compound is a brominated benzene 
or alkyi benzene. 

12. A method according to claim 11 wherein the bronrunated aUcyl benzene is brominated ethyl benzene 
or cumene. 

13. A solids-free, non-aqueous well-bore fluid characterised in that it comprises a halogenated organic 
compound dissolved in a hydrocarbon solvent, the fluid having a specific gravity in the range 0.9 to 2.3. 

14. A fluid according to dalm 13 wherein the fluid has a specific gravity in the range 1.5 to 2.2. 

15. A flukf according to either of claims 13 or 14 wherein the fluid has a Pensky Martens flash point of 
at least ee^C. 

16. A fluid according to any of claims 13-15 wherein the hydrocarbon solvent is crude olK kerosine, a 
diesel oil or a low toxicity drilling oil. 

17. A fluid according to any of claims 13-16 wherein the hatogenated organic compound Is a 
brominated organic compound. 

16. A fluid according to dalm 17 wherein the brominated organk: compound ts a brominated aromatic 
ether. 

19. A fluid according to claim 18 wherein the brominated aromatic ether is a brominated diphenyl ether. 

20. A fluid according to claim 17 wherein the brominated organic compound Is a brominated aliphatic 
compound. 

21 . A fluid according to claim 17 wherein the brominated organic compound is a brominated benzene or 
alkyI benzene. 

22. A fiukl according to claim 21 wherein the brominated alkyJ benzene is brominated ethyl benzene or 
cumene. 
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